Effect of cyclobutane pyrimidine dimers on apoptosis induced by different wavelengths of UV.
Ultraviolet radiation within three different wavelength ranges, UVA (340-400 nm), UVB (290-320 nm) or UVC (200-290 nm), was shown to induce apoptosis in OCP13 cells, derived from the medaka fish. Morphological changes such as cell shrinkage and a decrease in the number of nucleoli appeared 4 h after UVA, UVB or UVC irradiation, although with different relative efficiencies. Doses required to induce apoptosis with similar efficiencies were about 2500-fold higher for UVA and 10-fold higher for UVB than for UVC. The following phenomena occurred after UVA irradiation but not after UVB or UVC irradiation. (1) Ultraviolet-A-induced cell detachment occurred with or without cycloheximide pretreatment. (2) Cells attached to plastic showed morphological changes such as rounding up of nuclei without a change in the cell distribution. (3) Morphological changes after UVA irradiation could not be evaded by photorepair treatment. (4) Morphological changes did not occur in cells attached to glass coverslips but only those in plastic dishes. (5) Apoptosis occurred without detectable increase of caspase-3-like activity. (6) Morphological changes were inhibited by N-acetylcysteine, a scavenger of active oxygen species. These results suggest the existence of two different pathways leading to apoptosis, one for long- (UVA) and the other for short- (UVB or UVC) wavelength radiation.